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ABSTRACT 
Distant saccidic eye movements were evaluated utilizing the 
King-Devick Test 1 modified for far. The time and number of errors were 
measured for 1 04 subjects under identical testing conditions. The 
subjects ranged in age from six to eleven years old. Norms were 
determined for each age group and the results indicated a difference 
between each group, with the most significant change between age seven 
and eight years. With these norms, early diagnosis of eye movement 
problems can be obtained and dealt with prior to a child's difficulties with 
school work. A variety of other data was recorded and the results will be 
discussed. 
Key Words: King-Devick Test, saccades, eye movements, near point 
viewing, distant viewing 
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INTRODUCTION 
Saccades2 are defined as an abrupt voluntary shift in fixation from 
one point to another, as occurs in reading. The King-Devick Test was 
divised with saccades in mind. Scores are evaluated in terms of errors 
and time; they are then compared with normed scores according to 
chronological age. Our study modified this test for distant viewing 
rather than the standard near point viewing. The major purpose of our 
study was to determine norms at this modified distance, and compare 
them to the standardized near point norms. 
In a review of the literature concerning saccadic eye movements 
many things become apparent which are relavent to our investigation. The 
authors of the King-Devick Test concluded in a study that poor saccadic 
ability contributes to poor reading ability. Another study designed by 
Walton and tested by Griffin et al3, an ali zed eye movements during reading 
and fixation tasks. They concluded that "inadequate readers seem to have 
less efficient saccadic eye movements regardless of the type of material 
used." Mackensen, von Noorden, and Burian4 found by 
electro-ophthalmographic means, that saccades were jerky and irregular 
in cases of amblyopia, whatever its cause. 
In recent years, the King-Devick Test has been used for evaluations 
and follow-ups to vision therapy in order to determine if any progress has 
been made. It has also been used as a general screening device. Our 
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norms will be used in much the same manner, however, they will also lead 
us to discover deficiencies in distance viewing tasks such as copying 
from the chalk board or other classroom activities. The key point for our 
consideration is that it is possible to determine visual deficiencies in 
saccadic ability early in a child's learning career. An early diagnosis can 
lead to referral and proper treatment, which may avoid any delays that 
may occur in the educational process. To avoid any misinterpretations 
caused by other uses of the same terms in previous literature, we will 
define near point as 40 centimeters and distant viewing as 6 meters. 
METHODS 
The King-Devick Test consists of a demonstration card and three test 
cards (Figure 1). Each test card has eight rows of 5 numbers, for a total of 
40 numbers per card. The numbers are sized to approximate 20/1 00 
reduced Snellen acuity. Our modified version utilized a slide projector to 
project the standard King-Devick Test to a distance of 6 meters onto a 
ordinary white projection screen. The Snellen acuity demand remained at 
20/100. Subjects were randomly selected from various elementary 
schools in the area. 
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PROCEDURES 
One hundred and four volunteer subjects ranging in age from 6 to 11 
years of age participated in the experiment. Before performing the 
King-Devick Test each subject was given a visual acuity test with habitual 
lenses. A mandatory 20/30 or better was required to continue with the 
experiment. Each subject performed to this criteria. A parent consent 
form and general questionaire was completed by each subject or parent 
(Figure 2). 
Each subject was prepared and instructed in the following manner: 
1. Sit comfortably and look directly at the chart. 
2. Call out the numbers on the chart as quickly and as carefully as 
possible. 
3. A demonstration slide was presented and subject was instructed 
on how to perform the test. Only after the subject fully 
understood the procedure did we continue with the test slides. 
4. The child was cautioned not to use his/her finger as a marker 
during each of the tests. 
5. The three test slides were presented in order. A stop watch was 
used to identify the number of seconds to complete each card. The 
time and number of errors were recorded for each test. 
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RESULTS 
Total time and error data was statistically analized using a one 
factor ANOVA test (Table 1/Graph 1). A significance level of 95% showed 
Groups 1 and 2 to be different with all other groups. Groups 1-6 represent 
the age groups 6-11 consecutively. From this definite change between the 
six/seven year old category and the eight to eleven year olds we can say 
that this point in time is one in which the subjects make a large jump in 
the quality of their saccades, and this is possibly the period in which 
saccades are fully developed. The descriptive data was compiled and a set 
of "norms" or expected values were made (Table 2/Graph 2) for the 
King-Devick at far. The results were as predicted and thus provide a 
reference that doctors can use in the future. Six year olds made the most 
errors and had the highest time scores, this decreases as you go up in 
chronolocical age (Table 3). 
DISCUSSION 
With the expected values or "norms" that we have prepared 
optometrists now have another test in their battery in which to make a 
more precise diagnosis. The King-Devick at far test should be used as a 
diagnostic tool to find where the patient's problems are and treat that 
specific area (far/near). 
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An example would be: A student presents with below average 
academic grades with exception to reading, no refractive error, some 
headaches, and decreased activity in sports for no apparent reason. The 
childs psychological attitude may drop off as well. The standard battery 
of tests are given and normal findings result on each. Gross saccades are 
a very important factor in these basic problems and can be tested for 
insufficiency by using our modified King-Devick for far. 
The other data collected was compiled and the results are in Graphs 3 
to 6. These include comparisons of sex, hand preference, corrective 
lenses, and popular sports, respectively. 
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NAME:----------- TEACHER:. _____ _ 
GRADE:. ____ _ 
AGE: BIRTH DATE: I I 
PLEASE CIRCLE CORRECT RESPONSES: 
1. SEX: MALE FEMALE 
2. CHILD'S HAND PREFERENCE: RIGHT LEFT 
3. DOES CHILD HAVE SPECIAL ABILITIES: 
ART MUSIC SPORTS OTHER: _____ _ 
4. DOES CHILD WEAR GLASSES OR CONTACT LENSES: YES NO 
5. HOW WELL DOES YOUR CHILD GET ALONG WITH SIBLINGS: 
EXCELLENT GOOD FAIR POOR 
6. HOW IS CHILDS HEALTH AT PRESENT TIME: 
EXCELLENT GOOD FAIR POOR 
7. CHILDS ACTIVITY LEVEL: OVERLY ACTIVE ABOUT NORMAL LESS THAN NORMAL 
8. DOES CHILD TAKE NAPS: ALWAYS SOMETIMES RARELY TIRES EASILY 
9. IS CHILD EAGER TO GO TO SCHOOL: YES NO SOMETIMES 
10. DOES CHILD LIKE SCHOOL: YES NO INDIFFERENT 
11. HAS A GRADE BEEN REPEATED: YES NO 
12. HAVE THERE BEEN ANY MAJOR SCHOOL DIFFICULTIES: 
MATH READING SPELLING WRITING SOCIAL STUDIES NONE 
13. DOES CHILD HAVE PROBLEMS COPYING FROM THE CHALKBOARD: YES NO 
FROM BOOKS: YES NO 
14. DOES CHILD PARTAKE IN SPORTS ACTIVITIES: YES NO 
IF YES WHICH ONES: _______ _ 
15. CAN CHILD CATCH A BALL WHEN THROWN FROM A DISTANCE: YES NO 
16. HOW WOULD YOU RATE YOUR CHILDS COORDINATION: 
EXCELLENT GOOD FAIR POOR 
FIGURE2 
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One Factor ANOVA X1: Age Y1: Time 
Analysis of Variance Table 
Source: OF: Sum Squares: Mean Square: F-test: 
Between groups 5 74088.181 14817.636 17.349 
Within groups 99 84554.81 854 .089 p = .0001 
Total 104 158642.99 
Model II estimate of between component variance = 2792.709 
1 
[7 ·-
One Factor ANOVA X1: Age Y1: Time 
Group: Count: Mean: Std. Dev.: Std. Error: 
Group 1 20 134.25 46.953 10.499 
Group 2 23 113.13 35.758 7.456 
Group 3 21 78.524 14.794 3.228 
Group 4 13 73.846 19.979 5.541 
Group 5 19 66.421 14.762 3.387 
2 
[7 
One Factor ANOVA X1: Age Y1: Time 
Std. Dev.: Mean: Std. Error: Count: Group: 
113.448 162.889 I Group 6 
3 
[7 
TABLE 1 
One Factor ANOVA X1: Age Y1: Time 
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t: 
Group 1 vs. 2 21.12 17.73P 1.117 2.364 
Group 1 vs. 3 55.726 18.12* 7.449* 6.103 
Group 1 vs. 4 60.404 20.661* 6.732* 5.802 
Group 1 vs. 5 67.829 18.579* 1 0.497* 7.245 
Group 1 vs. 6 71.361 23.278* 7.402* 6.083 
* Significant at 95% 
One Factor ANOVA X1: Age Y1: Time 
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t: 
Group 2 vs. 3 34.607 17.504* 3.079* 3.923 
Group 2 vs. 4 39.284 20.123* 3.001* 3.874 
Group 2 vs. 5 46.709 17.979* 5.316* 5.155 
Group 2 vs. 6 50.242 22.802* 3.824* 4.372 
Group 3 vs. 4 4.678 20.466 .041 .454 
5 
* Significant at 95% [7 
One Factor ANOVA X1: Age Y1: Time 
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t: 
Group 3 vs. 5 12.103 18.362 .342 1.308 
Group 3 vs. 6 15.635 23.105 .361 1.343 
Group 4 vs. 5 7.425 20.874 .1 .706 
Group 4 vs. 6 10.957 25.148 .15 .865 
Group 5 vs. 6 3.532 23.467 .018 .299 
6 
[7 
TABLE 1 
One Factor ANOVA X1: Age Y2: Error• 
Analysis of Variance Table 
Source: OF: Sum Squares: Mean Square: F-test: 
Between aroups 5 896.434 179.287 9.489 
Within groups 99 1870.557 18.895 p •. 0001 
Total 104 2766.99 
Model II estimate of between component variance • 32.078 
7 
C7 
One Factor ANOVA X1: Age Y2: Errors 
Group: Count: Mean: Std. Dev.: Std. Error: 
Group 1 20 8.6 6.443 1.441 
Group 2 23 5.087 5.632 1.174 
Group 3 21 2.667 2.726 .595 
Group 4 13 1.615 4.093 1.135 
Group 5 19 .579 1.346 .309 
8 
[7 
One Factor ANOVA X1: Age Y2: Errors 
Count: Mean: Std. Dev.: Std. Error: Group: 
1.222 I Group 6 1.441 1.147 
9 
C7 
TABLE 1 
One Factor ANOVA X1: Age Yz: Errora 
Comparison: Mean Dlff.: Fisher PLSD: Scheffe F-test: Dunnett t: 
Group 1 vs. 2 3.513 2.637* 1.397 2.643 
Group 1 vs. 3 5.933 2.695* 3.817* 4.369 
Group 1 vs. 4 6.985 3.073* 4.069* 4.51 
Group 1 vs. 5 8.021 2. 763* 6.636* 5.76 
Group 1 vs. 6 8.378 3.462* 4.611* 4.802 
10 
• Significant at 95% [7 
One Factor ANOVA X1: Age Y2: Errors 
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t: 
Group 2 vs. 3 2.42 2.603 .681 1.845 
Group 2 vs. 4 3.472 2.993* 1.06 2.302 
Group 2 vs. 5 4.508 2.674* 2.238 3.345 
Group 2 vs. 6 4.865 3.391* 1.62 2.846 
Group 3 vs. 4 1.051 3.044 .094 .685 
1 , 
• Significant at 95% 7 
One Factor ANOVA X1: Age Y2 : Errors 
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t: 
Group 3 vs. 5 2.088 2.731 .46 1.517 
Group 3 vs. 6 2.444 3.437 .398 1.412 
Group 4 vs. 5 1.036 3.105 .088 .662 
Group 4 vs. 6 1.393 3.74 .109 .739 
Group 5 vs. 6 .357 3.49 .008 .203 
12 
[7 
TABLE 1 
One Factor ANOVA X1: Age Y3: Gander 
Analysis of Variance Table 
Source: OF: Sum Squares: Mean Square: F-test: 
Between groups 5 1.246 .249 .989 
Within groups 99 24.944 .252 IP c .4284 
Total 104 26.19 
Model II estimate of between component variance • -.001 
13 
[7 
One Factor ANOVA X1: Age Y3: Gender 
Group: Count: Mean: Std. Oev.: Std. Error: 
Group 1 20 1.7 .47 .105 
Group 2 23 1.522 .511 .106 
Group 3 21 1.429 .507 .111 
Group 4 13 1.462 .519 .144 
Group 5 19 1.579 .507 .116 
14 
[7 
One Factor ANOVA X1: Age Y3: Gender 
Mean: Std. Dev.: Std. Error: Count: Group: 
f.5 1.167 11.333 I Group 6 
15 
[7 
TABLE 1 
One Factor ANOVA X1: Age Ya: Gender 
Com_parison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t: 
Group 1 vs. 2 .178 .305 .27 1.162 
Group 1 vs. 3 .271 .311 .599 1.731 
Group 1 vs. 4 .238 .355 .356 1.333 
Group 1 vs. 5 .121 .319 .113 .753 
Group 1 vs. 6 .367 .4 .662 1.82 
16 
v 
One Factor ANOVA X1: Age Ya: Gender 
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t: 
Group 2 vs. 3 .093 .301 .076 .615 
Group 2 vs. 4 .06 .346 .024 .346 
Group 2 vs. 5 -.057 .309 .027 .368 
Group 2 vs. 6 .188 .392 .182 .955 
Group 3 vs. 4 -.033 .352 .007 .186 
17 
v 
One Factor ANOVA X1: Age Y3: Gender 
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t: 
Group 3 vs. 5 -.15 .315 .179 .946 
Group 3 vs. 6 .095 .397 .045 .476 
Group 4 vs. 5 ·.117 .359 .084 .65 
Group 4 vs. 6 .128 .432 .069 .589 
Group 5 vs. 6 .246 .403 .292 1.209 
18 
v 
TABLE 1 
Analysis of Variance Table 
Source: OF: Sum Sauares: Mean SQuare: F-test: 
Between groups 5 .5 .1 1.147 
Within groups 98 8.539 .087 p •. 3411 
Total 103 9.038 
Model II estimate of between component variance • .003 
19 
v 
One Factor ANOVA x,: Age Y4: Pref. Hand 
Group: Count: Mean: Std. Oev.: Std. Error: 
Group 1 20 1.15 .366 .082 
Group 2 23 1.174 .388 .081 
Group 3 21 1.095 .301 .066 
Group 4 13 1 0 0 
Group 5 19 0 0 
20 
v 
One Factor ANOVA X1: Age Y4: Pref. Hand 
Std. Dev.: Std. Error: ] Count: Group: 1.354 1.125 (a I Group 6 
21 
v 
TABLE 1 
On a Factor ANOVA X1: Aga Y4: Prar. Hand 
Comparison: Mean Dlff.: Fisher PLSD: Scheffe F-test: Dunnett t: 
Group 1 vs. 2 -.024 .179 .014 .265 
Group 1 vs. 3 .055 .183 .071 .594 
Group 1 vs. 4 .15 .209 .407 1.426 
Group 1 vs. 5 .15 .188 .503 1.586 
Group 1 vs. 6 .025 .245 .008 .202 
22 
7 
One Factor ANOVA X1: Age Y4: Pref. Hand 
Comparison: Mean Diff.: Fisher PLSD: Scheff a F-test: Dunnett t: 
Group 2 vs. 3 .079 .177 .156 .883 
Group 2 vs. 4 .174 .203 .577 1.698 
Group 2 vs. 5 .174 .182 .722 1.9 
Group 2 vs. 6 .049 .24 .033 .404 
Group 3 vs. 4 .095 .207 .167 .914 
23 
[7 
One Factor ANOVA X1: Age Y4: Pref. Hand 
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t: 
Group 3 vs. 5 .095 .185 .208 1.019 
Group 3 vs. 6 -.03 .243 .012 .243 
Group 4 vs. 5 0 .211 0 0 
Group 4 vs. 6 ·.125 .263 .178 .942 
Group 5 vs. 6 -.125 .247 .202 1.005 
24 
7 
TABLE 1 
One Factor ANOVA X1: Age Y& : Speca?CL? 
Analysis of Variance Table 
Source: OF: Sum Sauares: Mean Sauare: F-test: 
Between arouPS 5 1.723 .345 
Within aroups 98 12.498 .128 
Total 103 14.221 
Model II estimate of between component variance c .043 
Group: 
Group 1 
Group 2 
Group 3 
Group 4 
Group 5 
' ....
One Factor ANOVA X1: Age Ys: Specs?CL? 
Count: Mean: Std. Dev.: 
19 1.053 .229 
23 1.13 .344 
21 1.19 .402 
13 1.154 .376 
19 1.105 .315 
One Factor ANOVA X1: Age Ys: Specs?CL? 
Mean: Std. Dev.: Count: Group: 
11.556 (.527 (Group 6 
TABLE 1 
2.702 
I P ... 0249 
Std. Error: 
.053 
.072 
.088 
.104 
.072 
Std. Error: 
(.176 
25 
[7 
26 
[7 
27 
[7 
One Factor ANOVA X1: Age Ys: Speca?CL? 
Comparison: Mean Oiff.: Fisher PLSD: Scheffe F-test: Dunnett t: 
Group 1 vs. 2 ·.078 .22 .099 .703 
Group 1 vs. 3 -.138 .224 .297 1.219 
Group 1 vs. 4 - .101 .255 .124 .787 
Group 1 vs. 5 -.053 .23 .041 .454 
Group 1 vs. 6 -.503 .287* 2.422* 3.48 
28 
• Significant at 95% [7 
One Factor ANOVA X1: Age Ys: Specs?CL? 
Comparison: · Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t: 
Group 2 vs. 3 -.06 .214 .062 .557 
Group 2 vs. 4 -.023 .246 .007 .189 
Group 2 vs. 5 .025 .22 .01 .227 
Group 2 vs. 6 -.425 .279* 1.833 3.028 
Group 3 vs. 4 .037 .25 .017 .291 
29 
* Significant at 95% 7 
One Factor ANOVA X1: Age Ys: Specs?CL? 
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t: 
Group 3 vs. 5 .085 .224 .114 .754 
Group 3 vs. 6 -.365 .282* 1.317 2.566 
Group 4 vs. 5 .049 .255 .029 .378 
Group 4 vs. 6 -.402 .307* 1.346 2.594 
Group 5 vs. 6 -.45 .287* 1.942 3.116 
30 
* Significant at 95% 7 
TABLE 1 
One Factor ANOVA X1: Age Y&: Copying near? 
Analysis of Variance Table 
Source: OF: Sum SQuares: Mean SQuare: F-test: 
Between groups 5 .441 .088 .511 
Within groups 91 15.724 .173 IP ... 7675 
Total 96 16.165 
Model II estimate of between component variance o:: -.017 
31 
7 
One Factor ANOVA X1: Age Y&: Copying near? 
Group: Count: Mean: Std. Dev.: Std. Error: 
Group 1 18 1.056 .236 .056 
Group 2 21 1.095 .436 .095 
Group 3 20 0 0 
Group 4 11 1.182 .603 .182 
Group 5 18 1.111 .471 .111 
32 
[7 
One Factor ANOVA X1: Age Ys : Copying near? 
Std. Dev.: Std. Error: Count: Mean: Group: 
1.667 11.222 1.222 I Group 6 
33 
7 
TABLE 1 
One Factor ANOV A X1: Age Vs: Copying near? 
Comparison: Mean Diff.: Fisher PLSD: Scheffe F -test: Dunnett t: 
Group 1 vs. 2 -.04 .265 .018 .297 
Group 1 vs. 3 .056 .268 .034 .411 
Group 1 vs. 4 -.126 .316 .126 .794 
Group 1 vs. 5 -.056 .275 .032 .401 
Group 1 vs. 6 - .167 .337 .193 .982 
34 
7 
One Factor ANOVA X1: Age Vs: Copying near? 
c ompanson: M ean I .. F h PLSD IS er S h ff F c e e -test: D unnett t: 
Group 2 vs. 3 . 095 .258 .1 08 .733 
Group 2 vs. 4 -.087 .307 .063 .56 
Group 2 vs. 5 -.016 .265 .003 .119 
Group 2 vs. 6 -.127 .329 .118 .767 
Group 3 vs. 4 -.182 .31 .272 1.165 
35 
One Factor ANOVA X1: Age Ys: Copying near? 
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t: 
Group 3 vs. 5 -.111 .268 .135 .823 
Group 3 vs. 6 -.222 .331 .355 1.332 
Group 4 vs. 5 .071 .316 .04 .444 
Group 4 vs. 6 - .04 .371 .009 .216 
Group 5 vs. 6 -. 111 .337 .086 .655 
36 
7 
TABLE 1 
One Factor ANOVA X1: Age Y7: Sporta? 
Analysis of Variance Table 
Source: OF: Sum SQuares: Mean Square: F-test: 
Between groups 5 .885 .177 .793 
Within groups 96 21.429 .223 p"" .5572 
Total 101 22.314 
Model II estimate of between component variance = -.009 
37 
[7 
One Factor ANOVA X1: Age Y7 : Sports? 
Group: Count: Mean: Std. Dev.: Std. Error: 
Group 1 18 1.722 .575 .135 
Group 2 22 1.636 .492 .105 
Group 3 21 1.714 .463 .1 01 
Group 4 13 1.846 .376 .104 
Group 5 19 1.842 .375 .086 
38 
[7 
One Factor ANOVA X1: Age Y7: Sports? 
Std. Dev.: Std. Error: Count: Mean: Group: 
11.556 1.527 1.176 I Group 6 
39 
7 
TABLE 1 
One Factor ANOVA X1: Age Y7: Sporta? 
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t: 
Group 1 vs. 2 .086 .298 .065 .572 
Group 1 vs. 3 .008 .301 .001 .052 
Group 1 vs. 4 -.124 .341 .104 .721 
Group 1 vs. 5 -.12 .308 .119 .771 
Group 1 vs. 6 .167 .383 .149 .864 
40 
[7 
One Factor ANOVA X1: Age Y7: Sports? 
Comparison: Mean Diff.: Fisher PLSD: · Scheffe F-test: Dunnett t: 
Group 2 vs. 3 -.078 .286 .058 .541 
Group 2 vs. 4 -.21 .328 .322 1.269 
Group 2 vs. 5 -.206 .294 .387 1.39 
Group 2 vs. 6 .081 .371 .037 .432 
Group 3 vs. 4 -.132 .331 .125 .791 
41 
V1 
One Factor ANOV A X1: Age Y7 : Sports? 
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t: 
Group 3 vs. 5 -.128 .297 .146 .854 
Group 3 vs. 6 .159 .374 .142 .843 
Group 4 vs. 5 .004 .338 1.134E-4 .024 
Group 4 vs. 6 .291 .407 .402 1.418 
Group 5 vs. 6 .287 .38 .449 1.499 
42 [7 
TABLE 1 
One Factor ANOVA X1: Age 'Ya: Cetch ball? 
Analysis of Variance Table 
Source: OF: Sum SQuares: Mean Sauare: F-test: 
Between groups 5 5.668 1.134 3.541 
Within groups 97 31.051 .32 IP"' .0055 
Total 102 36.718 
Model II estimate of between component variance = .163 
43 
v 
One Factor ANOVA X1: Age Y9: Catch ball? 
Group: Count: Mean: Std. Dev.: Std. Error: 
Group 1 18 2.389 .916 .216 
Group 2 23 2.652 .775 .162 
Group 3 21 3 0 0 
Group 4 13 3 0 0 
Group 5 19 3 0 0 
44 [7 
One Factor ANOVA X1: Age Ys: Catch ball? 
Mean: Std. Dev.: Std. Error: Count: Group: 
12.778 1.667 1.222 I Group 6 
45 
TABLE 1 
One Factor ANOVA X1: Age Ya: Catch ball? 
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t: 
Group 1 vs. 2 -.263 .353 .437 1.479 
Group 1 vs. 3 -.611 .361 * 2.262 3.363 
Group 1 vs. 4 -.611 .409* 1. 761 2.968 
Group 1 vs. 5 -.611 .369* 2.157 3.284 
Group 1 vs. 6 -.389 .458 .567 1.684 
46 
* Significant at 95% v 
One Factor ANOVA X1: Age Y8: Catch ball? 
ComJ:)arison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t: 
Group 2 vs. 3 -.348 .339* .83 2.037 
Group 2 vs. 4 -.348 .39 .628 1.772 
Group 2 vs. 5 -.348 .348 .786 1.983 
Group 2 vs. 6 -.126 .442 .064 .565 
Group 3 vs. 4 0 .396 0 0 
47 
• Significant at 95% v 
One Factor ANOVA X1: Age Y8: Catch ball? 
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t: 
Group 3 vs. 5 0 .356 0 0 
Group 3 vs. 6 .222 .447 .194 .986 
Group 4 vs. 5 0 .404 0 0 
Group 4 vs. 6 .222 .487 .164 .906 
Group 5 vs. 6 .222 .454 .188 .971 
48 
v 
TABLE 1 
AVERAGE TIME/STD. DEV ./ERRORS (BY AGE) 
(6 METERS) 
AGE TOTAL TIME TOTAL ERRORS 
TIME 6 141.32 9.06 
DEVIATION 6 35.68 
TIME 7 1 13. 1 4 5.09 
DEVIATION 7 35.76 
TIME 8 78.52 2.80 
DEVIATION 8 14.80 
TIME 9 73.85 1.62 
DEVIATION 9 19.98 
TIME 10 66.42 0.58 
DEVIATION 10 14.76 
TIME 1 1 62.89 0.22 
DEVIATION 1 1 13.45 
TABLE 2 
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